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Abstract—Digital storytelling (DST) is an evolution of the age-old 
traditional storytelling, by utilizing the power of storytelling via 
the latest technology. In order for a digital storyteller to 
construct a digital story, there are sets of guided elements to be 
followed. However, these experts-proposed elements vary; while 
some are repetitive others do not cater for interactivity. 
Therefore, the main aim of this study is to identify the 
commonality of the diverse elements used by the different experts 
to eliminate their redundancy. A conceptual model of the 
identified DST core elements was constructed and reviewed by 
five international experts. The model was then further evaluated 
by 62 potential DST users. The evaluation on the quality of the 
model encompassed the following constructs: Perceived Ease of 
Understanding, Perceived Usefulness, User Satisfaction, and 
Perceived Semantic Quality. The findings indicated that the 
respondents perceived the conceptual model as having quality 
(mean score of 4.936 over a scale of 7.000). T-Test also revealed 
that there is no significant difference between the perception of 
those with experience in developing DST and those without 
experience. This suggests that the conceptual model consisting of 
the DST core elements, which is the main contribution of the 
study, could guide digital storytellers in developing digital story. 
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I. INTRODUCTION 
Story is an important element in human‘s life. Stories are 
told, heard, and responded to in order to convey and absorb 
messages, knowledge, wisdom or ideas. Storytelling is the art 
of storytellers to achieve the aforementioned purposes. In this 
modern day, stories have gone through a major makeover. 
Moreover, with the intervention of new technology and the 
appearance of multimedia with its rich media elements such as 
audio, video, animation, and graphic, stories have diversified 
from its traditional root without leaving its genuine purpose 
which is to educate and convey messages. 
Digital storytelling (DST) exists in many forms starting as 
short video and as it gains its momentum and breached many 
domains, other forms of DST bloomed such as interactive 
digital storytelling, web-based storytelling, and multiplayer 
role-playing games [1]. Though seemingly easy to construct, 
DST is more than meets the eyes. People make mistakes by 
thinking that equipping them with digital literacy is suffice to 
construct a digital story when in fact, story literacy is the 
priority in constructing a digital story [2]. As stated in his 
book Digital Storytelling in the Classroom, digital story 
elements play important role in digital story construction. The 
elements provide the storytellers consideration in the 
construction process towards producing what is called good 
digital story [1].  
The primary aim of the research in this study is to reassess 
the concept of DST elements from a new perspective. So far, 
most studies and works on DST lack of focus and sometimes 
redundant when it comes to the elements of DST construction. 
In this study we collected the elements by different experts 
and those elements that are deemed as core, were categorized 
into two which are interactive and non-interactive DST. The 
core elements identification has lead to the development of the 
DST Core Elements Conceptual Model. 
A comparative analysis conducted in our study indicated 
that elements proposed in the selected models are redundant 
and caused misunderstanding. Moreover, none of the existing 
models covered both types of DST. The conceptual model 
developed and suggested in this study is seen as a possible 
solution which could at the same time contribute to the pool of 
DST knowledge. The model together with the core elements 
could be utilized by researchers in many fields such as 
education, multimedia and journalism. In particular, it affects 
the student‘s literacy survival in this digital age. 
This paper first elaborates the elements of DST, this is 
followed by the development of the DST conceptual model, 
the evaluation and findings of the quality of the conceptual 
model from the perspective of potential DST developers. 
 
II. ELEMENTS OF DST 
Several experts have proposed their own sets of elements; 
for instance [1, 2, 3, 4, 5, 6 and 7]. However, [7] in her 
research stated that DST is a new area of research and there is 
no finite definition for its components and dimensions. This 
situation makes it difficult for a new digital storyteller or 
researcher to grasp the concept of DST without any clear 
definition. In her research, [7] proposed a reference 
framework for DST which consists of two main connected 
models: an Abstract Layer Model and the Dimension Star. The 
Abstract Layer Model mirrors the level of complexity and 
978-1-4799-3824-7/14/$31.00 ©2014 IEEE
different perspective in DST. The Dimension Star represents 
the characteristics or elements of DST that can be used to 
analyze and differentiate application in the DST domain. Each 
layer of Abstract Layer Model contains specific elements or 
dimensions as [7] prefers to call, that constitute a digital story. 
The purpose of the Dimension Star is to provide the point of 
reference to set apart different form of DST and to analyze the 
level of relevance of the elements in each layer to the digital 
story. Nevertheless, she also states that the elements defined in 
her model need to be improved and polished in term of its 
definition. She also suggests the enhancement of the 
Dimension Star by adding more elements for more thorough 
comparison and benchmarking of digital stories [7].  
These two suggestions leave room for more questions to be 
answered. How can the dimensions or elements be refined and 
expanded? Has [7] put into consideration of the elements by 
other experts when introducing her own DST elements? In her 
work, she focused more on interactive DST hence her model is 
incomplete because DST also exists in non-interactive form, 
such as a short video. 
The elements proposed by [7] as the finding of her research 
is an addition to the list of elements proposed by other experts 
before her. In order to refine and include more elements, 
elements proposed by other experts have to be analyzed and 
compared with [7] since she did not put into consideration of 
other experts’ elements and DST form in proposing her DST 
elements. As shown in the Table I, for instance, [3] proposed 
five elements (Media, Action, Relationship, Context, and 
Communication) for online news stories. These digital stories 
may consist of single media or multiple media. The second 
element (Action), describes the attribute of content movement 
and user action. The content could be static, dynamic or a 
mixture of both and some content needs user action to move 
the contents and some not. Relationship as the third element is 
between the digital stories and user. It is discussed based on 
linearity, customization, calculation, level of manipulation and 
ability to append. Context of a story can be linked or 
standalone. Stories also can be linked in different techniques, 
purposes, and sources. The last element, Communication can 
occur in two ways or one way. In one-way communication, a 
user is unable to respond digitally to the stories presented, 
while in two-way communication, a user is able to reach out to 
the content developer or other users in various aspects and 
mode of communication.  
Also, [2] describes DST as a coherent narrative produced by 
the combination of media using personal digital technology. 
He proposes DST elements for educational purpose to focus 
on emotional engagement, tone, spoken narrative, soundtrack 
music, role of video and performance, creativity and 
originality, time, story length and economy. [2] further 
stresses that DST in the classroom is guided by its need in 
achieving academic aim and producing the stories in the form 
of short movie; two to four minutes only.  
Some of the experts’ set of elements show commonalities 
among each other. There are also elements that are isolated 
and incomparable against each other which raise a question 
whether they are really needed in the DST construction. This 
act of finding commonalities by comparing the elements of the 
experts will not only refine and expand the elements proposed 
by [7], but also will reveal the core elements of DST towards 
guiding the construction of DST.  
Additionally, taking into account the conducted literature 
review, the study has also identified and concluded that the 
DST, generally and the sets of elements, specifically, are 
actually divided into two categories which are interactive and 
non-interactive DST. According to a statement by [7] that 
DST is lacking the definite definition, our study aspires to 
strengthen the definition of DST by defining DST based on its 
two identified categories. 
 
TABLE I.  DST ELEMENTS 
 
III. DST CONCEPTUAL MODEL 
The 15 core elements identified have been represented in a 
conceptual model in order to visualize it clearly. These core 
elements comprise of 12 elements of non interactive DST and 
15 core elements of interactive DST. Some of the core 
elements from both categories do cross and can be applied in 
both. Therefore, these elements were integrated and 15 core 
elements emerged. The conceptual model proposed 
representing the 15 core elements is as shown in Table II. 
Generally, interactive digital storytelling is defined by the 
study as non-linear and has components of interactivity 
between the viewers and the digital story itself. Meanwhile 
non-interactive digital storytelling is the traditional linear 
video form of digital storytelling.  
 
TABLE II.  NON-INTERACTIVE AND INTERACTIVE  ELEMENTS 
 
 
The next level of the division of the elements is four 
different clusters which were adapted from the abstract layers 
as proposed by [7] and some of them crossed-clusters showing 
that the particular element belongs to both clusters. Referring 
to Abstract layer model by [7] originally there were five 
clusters which are Origin, Construction, Stage, Interaction, 
and Appeal. Each of the clusters contains its own elements. 
This study used the clusters to show the different purpose and 
use of elements as guidance in digital storytelling 
construction. Nevertheless, since the study identified the core 
elements based on commonalities with other experts’ elements 
discerned via literature study conducted, Stage has been 
omitted since no commonalties could be found among its 
elements and other experts’ elements. This explains the four 
clusters in the conceptual model instead of the five original 
abstract layers. The first cluster is Origin; are elements that 
have to do with the genesis of the digital story substance. Next 
cluster is Construction that deals with the development of the 
digital story‘s design and consistency. The third cluster is 
Interaction. This layer mainly deals with elements of 
interactive digital storytelling that permits the viewers to 
influence the consequence of the digital story and also 
construct their own storyline based on their interaction with 
the digital storytelling. The last cluster is Appeal. It grouped 
the elements that are supposed to affect the experience of 
viewers watching the digital storytelling from different 
aspects. Under these clusters, the core elements identified are 
allocated respectively. Fig. 1 depicts the DST conceptual 
model developed in this study. In producing the model, a 
number of iteration was performed with DST experts. 
The expert review was conducted in order to get feedback of 
the experts of DST in terms of the conceptual model being 
proposed, in directly getting their feedback on the core 
elements. In the expert review process, these experts were 
kindly requested to deliver their feedback and opinion on the 
conceptual model based on the proposed core elements, 
clusters and categories. The core elements and its description 
were separated into two categories which are non interactive 
and interactive DST and organized into tables. The experts‘ 
feedbacks were then measured using a Likert Scale 
questionnaire with three levels of responding, Disagree, 




Figure 1.  DST Conceptual Model 
IV. EVALUATION OF CONCEPTUAL MODEL QUALITY 
Due to the unavailability of practical evaluation framework 
for the quality of conceptual model, [9] adapted an 
information system successful model by [10] into conceptual 
model context to develop a quality evaluation model. 
Furthermore, a measurement instrument to evaluate 
conceptual model based on user perception was produced 
based on the framework.  
As shown in Table III the construct proposed by [9] to 
evaluate quality of conceptual model are: Perceived ease of 
understanding (PEOU), Perceived usefulness (PU), User 
satisfaction (US), and Perceived semantic quality (PSQ). 
PEOU evaluates the degree of the model in the context of 
information correctness and ease of interpretation and 
understanding. PU measure how useful the model as perceived 
by the users. US evaluates overall satisfaction of users with 
the model concerning its purpose. PSQ allows users to 
evaluate the validity and completeness of the information 
convey by the model to serve its purpose with respect to the 
related domain. 
A pilot test is conducted to run the reliability tests on the 
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questionnaires to evaluate the conceptual in order to enhance 
the accuracy of evaluations. Validity and reliability are two 
fundamental elements in the evaluation of a measurement 
instrument.Validity of the instrument was achieved through 
face validity in the pre-testing process; where the experts 
agreed that the instrument is logically reflects the concept 
being measured [11]. Reliability is about consistency in the 
results of the measurement.  
The pilot test was conducted with a group of 30 students to 
assess the reliability of the user evaluation questionnaire by 
measuring Cronbach alpha value. The alpha values for PEOU, 
PU, PSQ and US are .816, .724, .812 and .780 respectively. 
 
TABLE III.  CONCEPTUAL MODEL QUALITY CONSTRUCTS  
 
A. User Evaluation Process 
After the final form of the conceptual model of DST core 
elements was re-modeled based on the result of expert 
reviews, an evaluation on the quality of the DST conceptual 
model based on the perception of the users was conducted. 
The evaluation involved calculation of mean values based on 
the four constructs used, which are PEOU, PU, PSQ, and US. 
The evaluation phase involved 62 respondents. Most of the 
respondents were between 21-24 years old with the frequency 
of 59 while there were 3 respondents aged between 25-29 
years old. Among the 62 persons, 58 of respondents had been 
involved in multimedia project development which is 93.55% 
from the total of respondents, while the other 4 respondents 
(6.45%) claimed they have no experience in multimedia 
project development. Moreover 51.61% of the respondents 
had experience in developing DST related project while 
48.39% were the opposite, which equal to 32 persons with 
experiences and the other 30 who did not have experience in 
developing DST related project. 
In order to allocate the value of mean obtain, proper respond 
anchors and values they represent are essentials as shown in 
Table IV. Since the questionnaire used in this study is built in 
interval scale, the anchors for the scale should be arranged 
according to their magnitudes and the order of arrangement is 
in unit of equal intervals [11].  
TABLE IV.  RESPOND ANCHORS 
 
TABLE V.  MEAN VALUES OF CONSTRUCTS 
 
 
Item in the categories is adopted from 7 point agreement 
measure [12, 13, 14], with 6 respond anchors. For the purpose 
of this study, we also set that if the overall mean value is 4.00 
and above, the conceptual model would be considered of 
quality. On the other hand, if the mean value scored below 
4.00 the conceptual model is considered as not having quality.  
Based Table V it is obvious that the result displays the mean 
values for all constructs are above 4. As for the scores for 
individual construct, PSQ and US are in the Agree range 
(mean value above 5) with the mean value of 5.091 and 5.027 
respectively. As for the other two constructs, PEOU and PU 
are in Somewhat Agree range (mean value above 4) with 
mean value of 4.785 and 4.839 respectively.  
Apart from the individual mean value for each construct, 
Table V also shows the overall mean value for all constructs. 
The overall mean value is calculated through the sum value of 
the four constructs, the mean value is 4.936; based on Table 
IV the result obtained is somewhat in the Agree range. That 
also indicates that the overall users perceived the proposed 
conceptual model of DST as having quality. 
The mean value is also calculated based on the two groups 
of user to determine the perception of quality of the 
experience and non-experience groups. The number of 
participants representing the experience users was 32 persons 
and 30 for the non-experience. Thirty respondents are the 
minimum sample size needed in each category for sample with 
sub samples [16]. In this study the sub-samples are the 
experience and non-experienced users. The mean value score 
by experienced users is 5.037 while for the non-experienced 
users is 4.845. Looking at the mean values obtained it can be 
said that the experienced users have a higher mean value. 
Although the experienced users have a higher mean value than 
the non-experienced users, an independent-samples t-test was 
conducted in order to determine if there are significant 
differences between the means of the two sub-samples. The t-
test result is presented in the Table VI.  
TABLE VI.  T-TEST RESULT 
 
Levene's test for equality of variances column shows that the p 
value = 0.238 is more than .05 (> .05). This means that there is 
no significant difference in the variance of two groups. For, 
the result of t-test comparison of the means of the two 
independent samples with equal variances assumed, the 
probability values obtained (from equal variances assumed) 
are (0.312) more than the alpha value (.05/2 = .025). This 
further confirms that there is no significant difference between 
the mean values of the two groups. 
V. CONCLUSION 
Research in storytelling aims to allow even non-specialists 
the easy and efficient creation of interactive stories for various 
application domains [17]. The main aim of this study is to 
propose a DST conceptual model to cater for interactive and 
non-interactive forms. Seven DST researchers were identified. 
The elements introduced by these experts are repetitive and 
redundant that can lead to a question of which one is the 
proper one to use? How can a user who wants to develop a 
DST seek a proper singular guide in terms of the elements? By 
conducting a comparative analysis of these elements from the 
researchers‘ perspective, commonalities were sought to obtain 
elements that can be considered as core elements. The 
elements that have commonality in their purpose and 
definition were then grouped to produce new elements. Not 
limited to that, these core elements were also divided into two 
categories as stated by the scope of the study which are non-
interactive and interactive DST. The elements that do not have 
commonality were deemed as not pivotal enough to become 
core elements in DST development.  
After the refinement based on the expert reviews, the 
conceptual model was distributed to the potential users to gain 
the perception of users on the quality of the conceptual model. 
For this purpose, an evaluation was conducted through a 
questionnaire and distributed to a group of potential users. 
Based on the positive mean value obtained, it is clear that the 
users perceived that the proposed conceptual model is of 
quality. 
Based on the outcome gain from this study, it is hoped that 
the conceptual model proposed would contribute to the pool of 
knowledge of DST researches. DST has become a formal 
medium to educate students in learning institutions. [18] 
suggested four common formats of digital stories that are 
applicable in the classroom, which are: Slideshows, Tutorials, 
eBooks, and Presentations. DST uses multimedia as a medium 
to assist students in understanding new ideas that were 
conveyed to them. Educators can use various kinds of DST as 
a tool to assist them in the teaching process in the classroom. 
DST can be applied as anticipatory tools to engage students at 
the beginning of the lesson, an access to facilitate discussion 
of the topic, and a way to present an abstract or conceptual 
content in a more understandable form. DST does not just help 
an educator to convey the teaching but it also benefits the 
students as well. There are many advantages that DST brings 
to the learning process, for instance, the classroom assignment 
using DST on a certain topic not only would engage them on 
the topic, but also cultivate students‘ involvement in the 
classroom and indirectly sharpen their literacy skills [19]. The 
conceptual model from this study is hoped to be a guidance for 
the implementation of DST in the educational field. 
ACKNOWLEDGMENT 
Our utmost gratitude to the Ministry of Education, 
Malaysia and Universiti Utara Malaysia for the research grants. 
REFERENCES 
[1] J. Lambert, Digital storytelling: Capturing lives, creating community (2nd 
ed.). Berkelay, CA: Digital Diner Press, 2006. 
[2] J. Ohler, Digital storytelling in the classroom: New media pathways to 
literacy, learning, and creativity. Thousand Oaks, CA: Corwin Press, 
2008. 
[3] N. Paul, and C. Fiebich, The elements of digital storytelling, University of 
Minnesota, 2005 from http://www.inms.umn.edu/elements/ 
[4] B. Porter, Digitales: The art of telling digital stories. Sedalia, CO: 
bjpconsulting, 2004. 
[5]  J. Salpeter, Telling tales with technology, 2005 from 
http://www.techlearning.com/story/showArticle.php? articleID=60300276 
[6] B. Robin, The seven elements of storytelling, 2008 
from http://digitalstorytelling.coe.uh.edu/7elements.html 
[7] L. Schafer, Investigations on digital storytelling: The development of a 
reference model. Saarbrucken, Germany: VDM Verlag, 2008. 
[8] L. Schafer, “Models for Digital Storytelling and Interactive Narratives”, 
4th international conference on Computational Semiotics for Gamesand 
New Media, Split, pp.148-155, 2004. 
[9] A. Maes, and G. Poels, “Evaluating quality of conceptual modelling 
scripts based on user perceptions.” Data & Knowledge Engineering, vol. 
63(3), pp.701-724, 2007. 
[10] P.B. Seddon, S. Staples S, R. Patnayakuni, and M. Bowtell, “Dimensions 
of information systems success” Communications of the Association for 
Information Systems 2, 2–39, 1999. 
[11] W.G. Zikmund, Business Research Methods (7th ed.). Ohio: Thompson, 
2003. 
[12] D. Hough, and S. Bryde, “The effects of full-day kindergarten on student 
achievement and affect” Paper presented at the American Educational 
Research Association Annual Meeting, New York, 1996. 
[13] J. A. Krosnick, “Maximizing questionnaire quality” in J. P. Robinson, P. 
R. Shaver and L. S. Wrightsman (Eds.), Measures of political attitudes, 



























[14] F. Luthans, S.M. Norman, B. J. Avolio, and J.B. Avey, “The mediating 
role of psychological capital in the supportive organizational climate—
employee performance relationship” Journal of Organizational Behavior, 
vol. 29(2), pp. 219-238, 2008. 
[15] R.Y. Cavana, B.L. Delahaye, and U. Sekaran, Applied business research: 
Qualitative and quantitative methods. NY: Wiley, 2001. 
[16] W.P. Brinkman, “Design of a Questionnaire Instrument” in S. Love 
(Ed.), Handbook of Mobile Technology Research Methods, Nova 
Publisher, 2009, pp. 31-57. 
[17] S. Gobel, L. Salvatore, R. Konrad, “StoryTec: A Digital Storytelling 
Platform for the Authoring and Experiencing of Interactive and Non-
Linear Stories”, International Conference on Automated solutions for 
Cross Media Content and Multi-channel Distribution, AXMEDIS '08. 
IEEE, 103 – 110, 2008. 
[18] C. Figg, C. and J. Burson, Chapter Six: Multimedia and DGI: more 
Project Creation. Raleigh, NC: Lulu Enterprises, Inc., 2010. 
[19] P. Lowenthal, “Digital storytelling in education: An emerging instituional 
technology” in J. Hartley and K. McWilliam (Eds.), Story circle: Digital 
storytelling around the world, West Sussex: Wiley-Blackwell, 2009, First 
ed., pp. 252-259.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
